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Y COURSE: D.C. CIRCUITS

DESCRIPTION:

Direct current {DC) circuits deals with the hasic electrical properties of current,
voltage, resistance, magnetism, mutual induction and capacitance. The inter-
relationships of these properties are explored for various series, parallel and
series-parallel circuits. Background theory and experimental practice is provided.

RATIONALE :

Krowledge about electrical/electronic fundamental concepts, principles and
procedures are raquired for a person to be successful in an electrical/electronic
service occupation. Basic electrical theory is important for the person that
plans to diagnose prob .ams or make tests of electrical/electronic circuits. These
are circuits that furction with direct current applications.

OBJECTIVES:

.

Given a student har-hook, a student unit booklet, equipment and work station
facilities, complete =xercisss and experiments that enable you to identify
and explain-characteristics of electricity.

Mathematically determine and measure with equipment, current, resistance, power and
voltage and their effect in direct current civcuits.

PREREQUISITES:

Must be able tn discriminate ail colors.
Capabic of using r.:ic algebra.

RESCURCES :
A resource list i3 attachea.
GENERAL INSTRUCTIONS:

This course has ten units. Zach unit has 2 Unit Learning Experience Guide (LEG)
that gives directions for unit completion. Each unit consists of Learning Activity
Packages (LAPs) that provide specific information for completion of a learning
activity. Pretesiing resuits direct the student t> units and performance activities

The general procedure for this course is as follows:
p

Read the assigned unit LEG for tnhis course.

Begin and complete the first assigned LAP.

Proceed to the next assigned LAP in the unit.

Complete all required LAPs for the unit by following = teps
2 through 4.

Take the unit tests as described in the Upit LEG "Evaluation Procedures".

E SOV AN e

¢
o




Page

2 | °7.01.00.00.A2-1
General nstructions. (continued)

Proceed to the next assigned unit in this course,

Follow steps 1 threugh 7 for all required units for this course.
Procesed to the next assigned course.

D~ O

You will work independently unless directed to do otherwise. When guestions or
problems arise, you are exnected ts discuss them with the instructor. At all
times remember to follow correct safety procedures during the performance activity.

UMIT TITLES:

.01 Curraent

.02 Voltage

.03 Resistance

.04 Measuring Voltage and Current in Series Circuits
.05 Relationships of Current, Voltaye and Resistance
.06 Parallel Circuits

.07 Series-Parallel Circuits

.08 Magnetism and Electromagnetics

.09 Mutual Induction and RL Circuits

.10 Capacitance

EVALUATION PROCEDURE:

Course evaluation of the student is by pre and post testing using a multiple-
choice type of test.

In this course, the course test is used as a pretest to determine which units,
if any, the student may be able to validate. For each unit on the course
pretest that the student correctly completes 4 out of 5 items, for each LAP
part, the student is considered validated.

The course test will also be taken by the student as a post test to determine
any changes resulting from taking all or part of the course.

FOLLOW-THRUUGH :

If the information in this guide is clear to you, go tc the first assigned Unit
Learning Experience Guide {LEG).

If you have a question, ask your instructor for help.




RESOURCE LIST BY COURSE FOR

CURRICULUM AREA 77: RADIO & TELEVISION SERVICEMAN

DC Circuits 77.01

Printed Materials

1. DC Circuits, An Individualized Approach to Electronics, (set of
ten booklets, student handbeook, and progress tests). Paul E. Trcjo,
Westinghouse Learning Corporation, New York, New York, 1972.

Audio/Visual

ncne

Equipment

1. Electricity/Electronics, “C" Case-Combination Learning Unit - portable,
Model BG850A/C, Brodhead~Garrett, Sacramento, California.

2. Regulated power supdly.
3. Stop watch.
4. Vacuum tube volt meter.
5. Volt-ohmmeter.
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COURSE POST TEST: D.C. CIRCLITS

Electrical movement is theoretical because:
{(A) electrical mo-cment {s only berrsay

() the
¢ the

I

Which element is the electren in the dinpram below!

(1‘\:‘, o
(&) o
(C) ¢
() d

elfects of electricity sre unnredictaole

File Coda: .__

Date Publisheg; ___10-8-74

cuistence of tlectricity i not nositivelw known
(D) electrical movement or flow connot Le directly obs

?

If a neutra)l atom contoins 10 protons and 14 neutrons,
(A) & electrons

(B) 24 «

loctrons

(C) 14 electrouns
(DY it electrons

The nucleus of an atom is:

(A) ~omposed of electrons and neutrons.

(B) the

lightest ... rt of the atom.

(C) at th- :.n~zx of the atoa.
(DY at the outside of the atom.

In any atom:

(A) the
{(B) the
(CY the

(Y the

neutron orbits the proton and the electron,
electron coroits the nucleus.

proton orbits the nuclieus.

aeutron orbits the electron.

ey e

it

~

“houll

77.01.00.00.A2-2

cont ~ine
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77.01.€1.02
6. In a diagram of an ntom, the elcctron would be shown as which of the
following?
SNNC
(B)
) @
s
(D) @
7. When an electron is resmoved from a neutral atom, the atom becomes:

(A) a negative ion
{B) a positive ion
{(C) an unchanged ion
(D) a free ion

8 . Which of the following diagrams represent an ion atom?
(a) -
. — — T~
{(C) // T T AN VR NN
o F7 NN aa
- o/ \ \
.- AL VA I A @\,
o N V9@ o)1 (@ f
\\ - /
@8 ) OO NN NN
~__" .. _ o N SN —— 7/ e
—_ - S~ ~ ~ -~
~ e —_—
A B G ')
9. Coulomb's law of charged boedies states that:
(A) unlike chargc: repel, like charges attract
(B) wunlil:~ c¢r.rro: attract, 'ike charges repel

{(C) Dboth uniiie and like charges act act
(D) both unlike anc like charges repel

10. Coulomb's law i3 concerned with attraction or repulsion between charged
bodies. It thereforc apnlies to:
(A) free or captivec eclectrous
(B) neutrons
(C) ions
(D) wucieus

77.01.01.03

11. Check the phrase that correcrly describes electron current f'ow:
{A) the drifuing of outermost electrons away from thelr atomic nucled
(B) the directed drift of positive and negative charres through a wire
(C) free electrons movinr in onc direction
(D) the random drift of electrons in a conductor

’ 7
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77.01.01.¢. (continued)

13.

14.

15.

In the schematic shown identify the =ymbol thst represents the bLattervy,

(A)

(B) { = AN
(C) &
(o)

- A ® o

s
gmm——um_—_*ﬁj“fﬂ {gpoemanirs s e mse

c

What ic¢ the name of the component indicated by the letter "a' in the
diagram bLelow?

(A) baticry b a

{(B) switch

\\‘\ g////
(C) resistor r———{r”?}”~‘——€§§L————ﬂ

(D) lamp
d-—"“':[— T

Which of the symbols in this achematic indicates a conductor wire?

e C

(A)
(B)
(C)
(D) Qb o @E)-qp——~b
o g ———-——
d

Any device that uses electrical 2anergy is called a load. Mark the schematic
symbol that represents the load in the circuit we have considered.

(a) -~

(B) =)

(C) & ¢ _
(py . @_’

b o d "W”‘
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7.01.01.04

16.

7.

Which of the following circuits will have the greater current flow?

()
(B)
[2)
(D)

— P“‘!-"‘a 3
e prad 108
- - : gt
— 3 = T

= iond ] ln\g
- LK £
| : 1
A 8
A ]
foad o aud
i ]
wdeu
o L cain IMJ
- load — Fd
| 2 oy
1044,
inad 3
3 s
] ¢ ]

c D

When converted to scientific notation, the number 1560 becomes:

(a)

(B)

2 _
1.56 x 10 () 0.156 x 10"

;
15.6 x 10 (D) 1.56 x 103

77.01.01.05

i8.

19.

20.

O

ERIC

Aruitoxt provided by Eic:

Which of the following statements is correct?

(a)

(B)
(C)
(D)

the ammeter is used to measure coulombs per second and is represented
schematically by - ——Qé)-

the basic unit of electron current is the volt

when measc-ing current, the ammeter must be connected in parallel

L7 Lty mav not pe U serxved when connecting ammeter into the circuit

Which part of the ammeter is the negative terminal?

(a)
(B)
(C)
(D)

Current througn an anmeter flows:

(A)
(B)
(C)
(D)

4
2
3
1

I >

x

s —__.J red @ biack

easd B0pf

in at the posittive torminal andd out at the negative teorminal
in at the negative terminal and out at the nedgative terminal
in at the neqgative trerminal and out at the positive terminal
in at the positive terminal and out at the positive terminal
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77.01.01.92_(continued)

21. Which meter is properly connected for taking current measurements?

(A)
(B)
(<)
(D)

meteyr

3 o —
meter 1 l- “ify ]
meter 2 = 1 N
meter 44 o i /e 2 2
'

4 S/E_;v | ~L

L—O-«J.::t@\ -

5

i

2

a curculit:

(a)
(B]
(<)

O}

77.01.0z.01

23. When

(a)
(B)
(C)
(D)

in geries

in parallel

as close as possible to the volutaae =zource
at eny location in the circult

With respec. to the voltage scurce, an ammetec should alwavs be placed in

we say that a batctery 1is a source of power, we mean that the battery's
voltage is:

likely to be unreliable
dangerous to measure

an electromotive force, cr emt
always 110 volts

24. Check the phrase that correctly defines curvent flow:

(A)
(B)
(<)
(D)

25. In a

free electrons moving in one direction

free electrons moving in one direction capable of doing work
random drift of electrons causing heat

free electrons moving in all directions creating energy

series circuit, the potential difference between two points is

in terms of:

()
(B)
(C)
(D)

joules/c.:c
watt:
velos

ohms

26. Electrical enerqy is expressed in:

(2)
{(B)
(<
(D)

watts

coulombs per secord
watt—-seconds
current

27. In this circuit VR1 is a voltaqe:

(A)
(B)
()
(D)

O

ERIC

Aruitoxt provided by Eic:

resistance
rigse
2QY0O
drop

RN
b)

L
e
'amam

!
N

expressed
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77.01.02.02

28. A battery consists of:
(A) cells
(B) resistance zlemants
(C) lamps
(D) switches

23. The dry cell provides the electromotive force to a circuit by co:wverting
chemical energy to:
(A) chem.cal energy
(B) Ligy
(C) hea=
(D) electrical energy

30. Current flow inside a dry cell is from:
(A) negative to negative
(B) negative to positive
(Y wositive to negative
(D) positive o positive

31. Which of the fcllowing schematics would result in the greatest current?

‘- |

T

e LI A4 ie
< = s
(D) _']'_ %
AL Ji|F B L
T [ hF
= s =
L s L
¢ L T@ T
32. Whith circult: show batteries in series aiding?
(2.)
(B)
(<) A I AA—
== M L
— ‘Q - ——
A\
T 9 1
T

n
|
|
|

l!ﬁj

ERIC 11

Aruitoxt provided by Eic:
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77.01.02.03

33. Betwcen what points can voltage be measured?
(A) A and B
(B) A and D
(C) ¢ and E ’
(D) D and E - b

-y 3

'J

—-~——:ZT“““C¥-—--—-1

:‘5-, [
£
4. Ti. a series circuit, the potential difference between twoe points is ox-
pressed in terms of:
() ohms
() watts
(C)y oules/sec
(D3} voles
35. Which meter is correctly connected for measuring DC voltage?
{(a) mater 5 2
(B) meter 2 {Il|| - +
{C) meter 1 i
(D) meter 4 N
1 (v @
Lo’
et
| ) -
w + A=
’ 3
’ 36. Current inside a dry cell flows from:

(A} negative to positive
(B) pesitive to¢ positive
(C) negative O nagatir=
(D) pooioivae to roegaotive

37. Electrical energy is expressed in:
(A) coulombs per second
(B) watt-seconds
{C) watts
(D) current

77.01.02.03

38. Check the correct statement. Electrical resistance:
(A} has little or no effect on current
(B) is the same in all materials that are the same size
() l1im.ts the amount of current flow
(D) assists voltage

ERIC

l s
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77.01.03.01 (continued)

39, Resistance is the property of a material that:
(A) assists current flow
(B) limits voltage
(C) assists voltage
(D) opposes current flow

40. If the length of a conductor is halved, its resistance will:
{A) Thalve

(B) triple

{(C) remain the same

(D) double

O

41. Which of the following accurately describes the conversion from electrical
energy to heat energy within a resistance?
(A) wvoltage drop
(B) power 1loss
{C) current loss
(D) rise in poutential

42 . Which section of copper wire has the most resistance?
(n)

A/ A

VA4
77 .0L.03.02 L <\§ ,//

77.01L.03.0q e

43, Which of the followlag resistors Las the highest ohmice value?
()

(f4)

(C)

(13}

a d 2% 101 K e Y ol 200

A @ j ¢ € ) b
a -——ﬁ')‘ 1x102 9 )"““ 0 W-Q 0.06C05 MS2 }-

O

ERIC - 13

s -
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77.01.03.02

44,

47.

ERIC

Aruitoxt provided by Eic:

Wnhich of the following resistors has the highest wattage rating?

(a)

(B) 4 i \ 102 62 » 7 ,‘6\ 20 ) j__
(c p: . i x e ]
T ’ \_/ , J -

(D)
A -
g =) 2xi0kQ }mm 0y — 0.00005 M
\L . \

PRY

The wattag= rating of a resistor:

(A) deter. ines a resistor's chmic value

(B8) 1is decermined nhy the rosistor's phvsical sirze

(2, determines the maximum current a resistor can safely carry
(L) refers to the amcunt of vesistance nossessed by a resistor

This diagram shows a:

(A} rpotentiumeter

(B} rheostal

{7) sliding contact recsistor
(D) tapped resistor

movable arm

terminals -
resistive element

~ insulating block
for connecting
terminals to

giernents
Select the resistor for the schemaric symbol &»-5{/\
(RA)
s
{<y o
(D)
— .

4

U

=

i

g
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77.01.03.03
Aie,  Thee ceber which indicates a tolerance value of 10% is:
() i)t
(B) silver
(C) gold
(D) black

49, The ohmic value of the resistor shown is:
(A} 470 k ohms — violet
(B) 36 k ohms
(C) 360 k ohms

(D) 47 k ohms vetow _\ ‘_g[— mjnge
\
—a -

50. & resistor is coded with four color bands. The first band is green, the
cond is blue, the third is orange, and the fourth is gold. What 1is the
value of this resistor?
(a) 67 k ohms
(B) 45 k ohms
(C} 56 k onhms
(D) 560 k ohms

s

51. what is the ohmic value of the resistor shown?
(a) 570 ohms

(B) 57 ohms gray
(C) 68 ohms biue bilack
(D) 680 ohms § /

(%2}
[a)

The minimum and maximum values for this resistor are:
(AY 9300 ohms and 9700 onms
(. 820 onm: and 860 ohms black red
(C)  RzDC ~turs and GO0 T ~hms

green \ silver
{D) 4~ 50 onms a:;a 2509 ohmu \'\ #
A" s N
—— M) o

77.01.03.04

53. I the schematic shown, which ohmmmeter will indicate the value of resistor B?

o0
Wb
Y S,

b

@

o
g

_——h——,\/‘/\“’—' 1 J‘\/\.’ ’\'; I I\/ \/\'f ]

ERIC S 1

Aruitoxt provided by Eic:
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77.01.03.04 (continued)
54. On the
and B,
() 1 and 3
(B») 1 and 4
{(C) 2 and 3
(D) 2 and 4 ]
55 Wnen resistance is measurs=d using

minimum resistance values

metoer polnter 1s at
linear portion
extreme right
1=ft

)
3y
/
) wA LT eme
) contec

c 5

g AN O— NS o
2

the
will be

thes:

56.
charge, and time?
(A) coulombs = seconds/ampecre
(B; amperes = seconds/coulomb
(C) amperes = zoulombs/second
()  coulombs = amperes/second
57. If 2 ¢
(A) 8 amperes
(2) 0.5 amperes
{C) 2 ampereas
(D) 4 amperes

77.01.04.01

SE.
(7}
{B)

(<)

which of the following schematics is

(D

-

e,

o]
Y
N,

[=8

3

ohms

series

A

an ohmmeter must be connected between points:

6,_..—

77.01.00.00.A2-2

diagram shown, to measure the combined resistance of resistors A

function of a multimeter,
indicated on the ohms scalie when the

Wwhich of the following correctly expresses the relationship of current,

oulombs pass a diven point in 4 seconds, how much is the current?

circuit?
ll|
T
L
{ |
£y
P
Y
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77.01.04.01 (continued)

59, Which schematic shows the meter correctly instalied for measuring current?
Ay N . }
(8) _ — A __“:{E}L“mm_
s=[ 2 [
(D)

— -t

60. Whnaet iz the current reading on the meter shown boelow?

() 20 un
(2) 100 uA
(C) 4 uA
(D) 20 A

P ,,,/’\\ “—R 100
won v — 2a10000
~o0 v

6£1. wWha* is the current raading indicated below?
(AY  Fd4 vA

fm} LA mA " ey
(R .64 mA m 159 .
~ 3

i B T - Vo2l 3 N
(¢ ) R AR A LA 4 ;‘0\7'\\
29)) G e N : o
D L1 SRS . "‘o‘ K) '\\
o 3o
|,' > ‘. (ﬁ’ o
o 0. .
> o N g A mA
[ T—, M mAa
- ° At
w7 o \/\
AN -
v «1/ {/ \ A
[ORY _\‘. \\\ —~ Rt
wisars N
" . a - —e e 0
N T Ao
vy s

ERIC

Aruitoxt provided by Eic:

beb
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77.01.04.01

62.
lettered part of
(A)
(B)
(<)
(Dj

77.01.04.02

63. 1If the switch is closed to energize the circuit shown, what voltage would
be moasured at the source (between T1 and 78 )?
(&) 4.5 77
(B8 3 -
Q) 1.3V T Ty
() ©C ¥ T' T
15V o
T DS ¢
1.5V ~r.
| SN |
Tg s 77
Fa "heck the statement that 18 corvroect:
(A}  wvoltage Yeglstors adeoss a tuad because of a voltadge drop
(B) voltage registers adrass o Closed switeh hecanse of a volradqe droge
(") Thiepee st vl Lages o acroeas andy Crodig el
(1) Vil tare yepinbeorss oo A3 Cloeend swi boh Dt o a0 e in porfontial
O
ERIC )

7

(continued)

Assuming the maximum current to be measurred would be 50

che multimeter that 1is used for measuri

ariar
ORms oL VLT
00000 50MAC

7.01.00.00.A2-2

uA, check the
ng DC current:

= TRt ~_"; e e
O Svmpson (@)
Qe 500 A -~ 100nA .,\:;w. 0 A
| < 1PUT . _Y,\"‘[t\\/_ “'“"r“:)‘ 50 o I
e 1 ,ac P 24 00 OHMS \
2/ (R —{ /( \ \— VoA (\)
‘II‘ rt— ) .’OMV' AK LR \@/ !
‘ | s SAMBES \ ‘.t:‘,»-r-»—, p s
tﬂ% Daamon rary >\, PRI ENS 1t U "
i k ‘ R ;--\ v o Uineinoon e v Xy l
1 I ! »- - LLIRY ‘ I
o o) (@) | 260 | (@) (o ] ‘ j
S e

is



Paye 14 77.01.00.00.A2=2
77.01.04.02 (continucd)

5. What is thce potential difference across the lamp in the circuit shown?

(a) 2 v .5y .
(B) 1.5 v + 4 = '~"5LY+
(c) 3 v H o
(D) OV

A
66. What is the resistance of Ra?
{A) 8 ohms
({B) 12 ohms RAV\/\
(C) 18 ohms 1=1640

67. Check the schematic that 1is correct:

(A)
(B)

(C) , /\-/\;
(D) A\

T ® © -
L |

“
dmc

77.01.24.03
8. Check the statoement that g true:
{(A) when measuring AC voltadge witn a multimeter, the function switch is
not used
(B) polarity does not have to be observed when measurinag AC voltages
(Cy the black DC arc on the Simpoon 260-5P is used for measurinag AC
voltages
i) the figures boelow Che ced o are on the Simpeson 260-50 are usaed for

measuring AC voltages

ERIC

Aruitoxt provided by Eic:

bk
QD



Page 15 77.01.006.00.A2-2

77.01.04.03 (continued)

59. To measure DC voltages, a voltmeter must be connected:
{p) with its red lead to the negative side of the component being mea
and black lead tec the positive side
(B) in series with the load being measured
{C) in series with the component or snurce to bPe@ measured
(D) across a potential difference

sured

70. The multimeter shown is teo be used to measure

DC voltage. To what terminal
should tihe positive lead be connected?

{(a) 3
(B) 2
(cy 1 o
(b 4 [ et T
i
II!
|
|
]
iy )
ii
k \-b ORI Y /b" it e 1(‘
.."‘a" Q~ ~ werrgn 7 Wy ARG R !
! hp; YR POWE R uu:‘ RITCHL TR }: v u:\;L : :( TRR N ] |
‘.otlljfi\_v_l 1-.4:"‘\“” ‘Ill!‘ " ll'l" _*___:“:.n: ‘ A‘_:“_h_/ i '
] ekt ﬁ AN |
T I i
i |
‘\\ ST T Il \JMULL e L /‘.::/)
H (@)) Q \ PO QOQ\U@);
ii;i 1 (0 Dt RN 3 / ”n"\m " nu,.“.\l.u' oA |
J.} ‘lr{ : ? ™ N e \ RNV R { 1
red lead '] R e {17 ‘¢§\ Con SRR 4;
!’T-TT ( (\ )> v -4‘\(\ /)/] [ LI (\\\(\ )' ) i E
‘I : ! Loy ‘~\h 7"'///‘{- ERIL . e WT‘
] I |
:ir 5 m——fireron) (o) | 260 ; (@) (@) JJ
\-—o ! R e e 7,

black lead

O

LRIC 20
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77.01.04.03 (continued)

71.

72.

Check the statement that is true:

(n)

(B
(C)

(D)

when measuring voltage with a multimeter, the function switch must
always be in the +DC position

when reading DC voltage, polarity must be observed

when measuring DC voltage with a multimeter, correct meter connection
will cause jpointer deflection to the left of zero

meter polarity of the Simpson 260-5P can only be changed by removing
the test leads from the circuit and reversing them

Since DC voltmeters are polarity sensitive, the red lead should be connected

LO:
(A)
(82)
()
(D)

both sides of the source
the negative side of the source
aither side ot the source
the positive side of the source

77.01.05.01

73.

~Jd
NN

75.

76.

77.

O

ERIC

Aruitoxt provided by Eic:

The statement "circuit current is directly proportional to the applied
voltage and inversely proportional to circuit resistance” is known as:

(A)
(B)
(<)
(D)

Weber's theory
Kirchoff's law
Joule's law
Ohm's law

which of the following mathematically expresses Ohm's law?

(x) p=u (c) 1=E

T R
(B} P = IE (D} W = FD
The effect of resistance on current is expressed by:
(;._) D= !\]— (C) Q = TT
(3) © = IK (i) ¥ =4

¥

If the value of wveltage applicd to o circuit ig phvsicalls abled
while circuit resistance 10 uncnanged, circult enrroent waol:
(n) incrcease by Lour times
(B Adecrease by four times
() remain the same
(D) double

which of the following cerrectly describes an inversely proportional

selationshiip?

{n)
(Rr)
()
(D)

reslistanc» increases, current decreases
resistance decreases, current decreases
resistance increases, current increases
R increases, I increases
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77.01.05.02

73. Compute the source voltage (E) for the following schematic:

(ry 20V

(8) 45 V !—-—~—~-——--—{|||~~-—---»----.__>
(cy 35V ;

Dy 15V L

796. TIn the circuat shown, the ammeter shows a current of 100 mA. Using Onm's
ijaw, find the wvalue of T: ~fvﬂ/\r——ﬂr~~
(8)  0.333 mA Ri-718y b
(R) 133.3 mA
(cy 3.33 mA £ = R2=1 kf}
- 2

(D) 33.3 mA - Iy
T A

oy N —
I3

A

oY

vV

)

80. What is the value of R in the following circuit?
(A) 10 ohms
{B) 2500 ohms

(cy 100 ohms L ) 1
(D) 50 ohms

50 V I; R

—_—

500 mA

81. In the circuilt bkelow, moving the switch from position A fo position B will
make I:
(A remain the same
() decrzase to cne-fourth its original value
(¢y decreas> O mne—-fifth its original value
(D) <...eoe to one-sixin -ts criginal value

(. werer o the virctut found in question Ry, TF the switcrh was mavT I DIELTICT
1, but the vatae Py owan doubled, what owonsld ho r
(p) b would increase to 15V

(B) the value of T would double

) no effect on E

(D) T will increase, although tha new value of E cannot be computed unless

po

Q rhe walues nf the circuit registances are xXnown

-

v

2 2‘)
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o8}
N

2
[

=7

In
vy the source?
(A) .15 W
(ny 900Ul
(c) 1.y
(D) 164 W

The amount
(A) wvoluree
(1 current

(Cc)
(D)
Hovu:
wiven 2o of
(A) 1.27
() 2.0 v
(Cc)y 2¢

() 12w

newWer

mUCh

OWeT

I i

(A ) N A

(':) TAEAN
() 24
(D) 1. A

~ e~ e~
[ T IR
RPN N e

the circuit

of wori:

resictance

curresy i«

circuit,

circuit whi

77.01.00.00.A2-2

reovecented L tle Cireram chown, bow nuc nower i

““___%1 v

“uantied

P3=10W Fy=20W

' Py =80W

APA—

doue mer unit time descrile o

ic Jicsincted b o circuit contaiunine ¢ K of reciztince

{flowting?

vooauel curvent vl 4t e Licht St dyre?

£=20V . 40 W
N

cl. cotanurne
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77.01.00.A2-2

Y4

88, Inc

S
.LA\)
PN

L)

~~ I

()

S_lli_l- Ilwh
(2
74
(cH
O

vy Lo W

N N e T T
-

.Y T

91 .

(o)
)
(c)
(o)

O

ERIC

Aruitoxt provided by Eic:

SN 1-,‘v’,

rcosinge the lord vesintonce will reenlt i Yess circuit current ond
rofore it voltagn Cranned feroce e iaterac recictones Wil e
morce
Teae
.one
high
ich phrase pest defines interral resisrance?”
reriots rv roraer 2 Yard
AT Tt et T it e curreat S lanr sad con e M cenred ittt oan
Tty
Aoy ition thoe Yimite current {Vaw sod acrurs within the wipe

- $ . - PR S T e . . - : 1, R .
M citis s uher it cccure wvithin the cource

r At owhe interas v t o e tauead q e Circouit clowg?
I r—jV\Av*W
— | A b
- i i | —
o
~w_4 e
lt 7
a | i
e —’\/\f\r--J a2
E =" Ay 3
—— ~
%\\
~c
&El, i
G g
the circuit showi below, £ droanvr to 7.0 Vo owlon 15 awitel §n rpaved Lo
Ltion De Wint 12 b walue of nleynst vecists e of e ot oeres?
. 267 obhms
Lo o [ VWY 1
<l o [S2ES00 I \ Ra=518 i
2ot olur A 8 '
17.0 aluar
R2=100Q1 A3=5%
— 1
£=10v !
T |
ST s btute ol circuit current g v v cra o gt sined 1f !

of '

L Ci

istanece volirge csource 13

CLhoown [

irinred

coeelled out L s ceus T o ye it ane
M

roiee
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77.01.07,

a3, In tho circulit
“lements

(a) 2.0

<howi,
noYms

R2
1.

crn Lo

mA

(") 1.7 A
(C) 1.5 mA

(LY 7.7 mA

m

con be

Uhrt Lo the

R,

con bho
:

cat]

ane, shortoed,

current with

—”\N\/—O)

Rp=2k  f
nonnm

or

Aq=5k§

77.01.08.00.,A2-2

r““““%ﬁvxf
Ir -

A AA%
R3=2k2

|
i
|

1

94. To locete &
(A) =an
oy -
(cy -
(D) ~u

cmmeter
rosulioted
wrtrmelor
ol mmeter

nNWer su

Pemavt er v O

() ol é\
(C) 15 ¥ obim ;
(D) 7. ¥ ol N

i
{

—la

96, In the circuit itluctrrted, the nurnose of th Somnonri. LocT o
tle nerative termiocl of the swource ~nd B is to:
(A) increasc the rotal rasistrncee of tioe circuit
() ollow greater current Ulow throuen I

shore circuit,

..‘.——
Wwe coulcd uses |

R D .

Rg=

5 k&2

Ag=1x§

L

anld e

el e G

ale

O—ANA,
91"7kﬂ

boa
ﬂz“SkQ 10 k&2
)
Rs::

}— Ry = 10kN j; 5 162 i
D £— ' ~:r

LeLvtee

norma

: AAA,

(C) oncu the civrcait fn the ¢ ent of cnodasnivi current flow Fi R4

(1Y dron come of 0 sanbied coliooo pad oo ont drmeFe to R1

E = Rqy

2. Comnmre Ul tondie o8 olnnncerer rod alizaeler vopcings ! ~tren {rom thie

Circulit under vorsel oand fonnrmel conditiondo {(Voltare rerdines syre to'ien

with i switel cloned, reoiotonoe o iy it the wiiell Gtear. Stote

<o0oLrou sl thint Prow i v cdrcnie o st e tte rluopmsd rendings.

(3 R, is o1

(Y R, Lo oopon

oD n? is shortce "

STt T - norTa_l__l abnqrmal

(v) &, isoons £ 75 v 75V

O

s, . 7154

50

o250
i 250
2-» &2
5V

rh“’hl)‘

25 Q

i 25 0

T Toa
375V

TT37s VT

25V

ERIC

Aruitoxt provided by Eic:

i
- |-
e
T

k_ 5V

4

“*
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77.01.00,01

9g. In the followinp diacrams, current is the common value of circuit:

(&)
(3) [j”"’“Af“Af"" [j”"'iL Ji
—— 21 N
(C _
(L’z E — 8o & £ iy A2 R3
<

AAA~
£ ;—I—‘_ R‘,}E qzé 23 é m,,,..é " £ % A1 R2é R3
[ T ] ] 1

Waich, of the following ecuntions i:o Ly mathematical
voltree in a2 narallel civcuit?

cwpression for total

(Y . =L =¥, —E =, . . =L

i H - !
(n) E. = L1 - E, E. v ... o

L 8 il
(CY) E.=E 4+ E_+E. 4+ ... +E

T 1 2 it n
D) E E E £ E
(L) T ="3 - 2 - -~ eee - !

10G.  Which of the following exnressions ic » correct stetement of Kirchhoff's

‘oltage law fer the circuit represcuted by the dirgrsm shown?
(AY E =V = (Vv v
‘ ™ Yr1 T M2 x Vg ‘ ]
(n) E_=V__ = (V_ + V_ ) |

T R1 Re R l } Va2
(C) E v + V V.. J,

T = 'RI R2 = R et VA

-~
- ’ . |
(D) . VRT + = VD ) VR2a
101 . Whet in the - ~luc of wetsl civeuit current?

(A) 5oah
14 T o
() 2.0 mA r— ‘L
(cYy 10 uA | Ay = 10k§L.Z
(L) 17 A i‘ :r

£ =106 V= L -*_}

N
o - 20kl < A3 20K

|
% T3
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77.01.06.01 (conténued)

102. What is the -alue of the current flowing througl. R_7?

(a) 2% mA

(B) & mA >
(C) 10 mA [R1=20mA$~{ R4
(D) 12 mA

i

L
i
:Tz ]RQ:=8ﬂM\l4iRQ Ip3=?é?R3

]

77.01.0£.02

103. Which of the followinp doseribes the relationshin between the eccuivalent
resistance and the individual branch resistance of a narallel circuit?
{A) smaller than the smallest branch resistance
{B) g¢rcater than the largest brauch resistoance
(C) ecual to the sum of the branch resistonce
(D) eccual to the smallest branch resistonce

-
(&
N

In the circuit represcnted by the diagram shown, when R, ois comected the
ecui- alent resistance will: Bl

(A) decrease T

(B) cdouble *l_

(C) increase -

(DY not change - mig A2 A3

[ ]

105. What is the - alue of the ~cuivalent resistance of o threoc-branch narallel
circuit that contains resistors of 20 ohms, 71 olims, and (0 ohms?
(A) 0.6 ohms
(B 0.1 ohms
(€Y 19 olms
(D) 119 ¢har

106 . Whichi of the following eymiyveolnn fuow:s tle correct reliatiounsiin
Letween total and indivicual reoiastrace for tlie circuit renrercented
.y the ciagram?

(a) R 2 R# (R, = R.)

t 7
Rl (R7 -+ R?) [ __#_T
(B) kK = Rl - R? - R_ [j
Ry o R = R2 3352
R (R_ -+ R.) R1 <j
(R o= w2 ’ s I S
bR F(R.T R AAS
1 2 >
r :
(D) R =R, + 2 oo
R R.
) \
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167. What is the total resistance of this network?
{A) 3.62 ohms
(B) 5.€2 ohms T
(CY ¢.€2 ohms AN -
\D) .02 ohms ARi=45L 1 =40 ‘ RS BQ L
| 12y Ipay & TR6Y <
£=1i0V 2 &
l R2=2Q Rq=6Q.\1 Rs—mj
T \ \
L
77.,01.C0.C3
106, 1o the circuit renronentod eothe @iayrom shown, if R1 shorts, tho indication
On Frmactar Ay i) toe
[ . 1 o - . Q" ‘
(4) remsin stoedy i Oy
(B) decreasc '
(C) iunecvensc T£‘ <
(D) drow to raro T Rt - Ry A3
| <
| L | !
A A
109. Yhat is the rotrl current f{lowing? @
(A) 10 & 6 580
(B) SOA
(C) 15 A 100V 5 150
{D) 20 A
o
B B
110, What ic the total resistance measured Lctween pnoints A and B in the
following ciagram? A A
{A) 11 ohms [ —AN
(z) 1C ohms | 62 58
{(C) 2¢ ohms
(D) ¢ otums 100V T bQ 158
1
l o |
B
111. 1in i'e circuit diapram clhiown, R anens, the reading on A will:
(A) 1increasc b the 'n‘ur of I A
S a
() deecrcane to 7ov0
(C) not chrnge L
(D) cdecrerec orothe -~ -—T R:_x R R3
112 What effect will clocing 81 hove on total circuit current?
(A) totsl circuit currant will decrease R
{B) totnl circuit current will increnoe \\\‘T}——
(C) totrsl circuit currcnt will doulle S
(D) totml circuit currcnt will not ctiruse
R2 load
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77.01.06.04

113. If a conductor is moved down through the magnetic field as shown, a voltage 1s
induced in the moving conductor. 1If the magnet is moved up as the conductor is
moved down the induced voltage will be:

(A) zero. meem e me— e e -
(B) the same. (w NEmiﬁwiiIZS <
(C) greater. U Y [ A

(D) smaller "

114. When a conductor is moved across the lines of force of a magnetic field,

(A the motion of the lines of force past the electrons in the conductor
causes electrons to move toward one end of the conductor.

(B) =a current 1s induced in the conductor.

(C) the resulting current induces a potential difference between the two
ends cf the conductor.

(D) all of the above.

115. If the loop continues to tura, the same points on the conductor will be Iin this
positicn. Now:

(A) point D is positive with respect to point
(B) point A is negative with respect to point
(C) point A is positive with respect to point
(D) point A is negative with respect to point

OO wm O

116. The ~lectron movement induced in a olrcuit the instant after the swi+<ch 1s closed is:

(A) in the same direction as the circuit current.

(B) toward the negative terminal of the source.

(C) in the opposite direction from the source current.
(D) from negative to positive.

117. When a circuit in which current has been flowing reaches a steady state and the

switch iz then opened, tne magnetic field around the conductor starts to collapse
and:

(A) all current flow immediately ceases.

(2} 4 zounter-emf is set up by the induced voltage.

() the voltage induced by the collapsing field tends to keep the circuit
current flowing.

(D) all voltage ceases.

EP{B:( 5){)

] e
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77.01.07.01

11a. Using the circuit pro:ided, solre Ing
(A) 2.7 mA [
(BY 7 mA
(C) 22 mA R1=25k82
(D) .7 mA

£
E=100V — Ro=25Hk82

AR AT A &

T
ad 2
IR3=15mA 2T 5y oad,
5.5 mA 15 mA
112. w.»t ic the value of current IR? in amneres?
(B) 15,3 A _—
(C)y 1.8 A MV A
(D) 12.8 A R,.—.-qsz R3=4% Ag =85 |
' IRa DS%
—110V

! R2 = 29 Rq = GQ§ Rg =100

120. What is the total current in amperes furnished by the 110-V source to this
network?

(A) 0.196 A Ir
(B) 19¢ A _ AL
(CY 1.96 A VY Vv Q
(D) 19.6 A R=48 R3 =40 Rg=8
{ 3. 6
l 1R2 1iR4 Ir6
E= 110V
! R2 =26} Ra=6% ARe = 10 81
|
ot
121. Use the circuit below to find the velue of P,
(A) 214 W ; e
(B) 2.1t W AN
(C) 12.6 W s AAY
(D) 105 W R1= 30 §2
—_— =y
R2=400 L
£=30V= AL A3= 25 Q
In2
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77.01.07.01 {(continued)

122, Conw~rt the circuit below to a simnle ecuivalent circuit, and compute for V

R5.
(A) 20V
T
(B) 2.14 V {R2 83
(C) 21.¢v VAN —ANA—
(D) 15V IR 1 Rp=600 A3~40Q
el VAV AV Lo Iy
R1=354 R4 =150
. S A AN
E=d0V= W AR5 =550 <
i {Ra
77.01.07.672
123, What are the magnitude and nolarity of the voltage at npoint b with respect
to ground? OF
(A) +100 V
(B) -1C0V VR1=50V
(C)y +2C0 V
(D) -200V —OD
vR2=1oov§
E=300V — —OC
VR3='IOOV§
2 .
VR4=50V{ —
—0A
124. What are the potential difference and polaritv at noint B with resnect to A?
(A) 30u Y
(B) +5C V o
(Cy 4200 V A
(L) =50V Va=50v S
ﬁ; o
= vg2=20C V.
T
é OcC
VR3= 100V
1 b
—le —_—
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77.01.07.02 (continued)

.25. What are the polarity and the value of Vvoltage at terminal B with resnect
te ground?

(A +20 V t QA
(B) <90 V |
(C) -L5 V ! F.’]“]OKQ
(L) -120¢V i
i -O8
| H=30kR
A
E=330V T

A3= 15 kL

ocC

An= 45 k§1

AT AN —AAA-TAAN -
t]k

—00D

n

126. The symbol for the ground (reference) point is:

(A

(3) tS O
(c) A _Ju. ¢

(D) =

|1

8 —NVv— '

127. At which point in the diapram shown would we nlace grouncd, if we wruted
point A 45V positive with respect to the chnssis?
(a)
(n)
(C)
(D) N (

oD

V1= 10%

VA= 26 V
-

[

. anat

VA3= 40V

VR =5V

LA AAA T AR A AA
S
>
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128 Which

feature of a Vvoltage divider

ancd/or negative polarity?

(n)
(B
(C)
(D)

129. What

(A)
(B)
(C)
(D)

130. What

(A) total circuit currcut will
(R) totnl circuit current will
{(C) totnr! circuit current will
(D) total circuit curreut will
L11. Movi.g the arm of dead 1 o noin
(A) decrease
(B) double '
(C) increase — 0~
(D) stiv the sane

ERIC

Aruitoxt provided by Eic:

location of reference point

number of series resistors
size of resistors uscd
number of loads attached

is the magnituce and nolarity

negative €0 V

77.01.00.00.A2-2

sunnly “oltrpes of nositive

point A with respect to pround?

negative 40V
nositive €OV
nositive 20V

—O A

L

offect will closing SU hove

-—o\{\o——{m——

al}-

O C

circuit current?

decrensoe

\0—3

ioad

i

—
—

R1 to:

8 L.

8

!
A
j}load 1 Iioad 2
- )
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77.01.07.03 (continued)

132. What effect will closirp S1 have on total resistonce?
(A) not change
() lucreasc
(C) decrease

(D) increasc to infinity '
|
.[. S

= \o——}

o) load
— -

77.€1.08.0C1

133. Which correctly strtes the law of magnetic noles?
(A) lines of forcc repel each other
(B) like magnetic noles repel; unlike noles attract
(C) magnetic attrection will alwrvs be strongest ot the noles
(D) tlines of magnectic force sre noleoriscd

i34. Around & magnet, the cxternal tincs of force:
(A) lcave the mreonct frow the uortl nole rud enter the south nold
(3) often cross caclh other
(C) leave the marnet from the south nole and eonter the nortt nnate
(D) mav e broken Ly r niecce of iron shiclding

135. Magnatic lines of force:
(&) a2re "loone' Tilke rubbeoy Londs
(B) st remci ececi ~ther
(C) exiot ~:o0 121l to & wive -~orrvine DG
(D) renel crcli otlex

136. Which of the following mrpnetic msteris?s is most Manenctic!?
(A) ferromegnetic
(B) <dicmagnetic
(C) narswspncotic
(D) irracynctic

137. A nicce of soft iron nleced fn the ficld of o strons mapnet exbibite tie
nravertice of £ omiynct.  The oicee of wofe fron b Decome o temor. v

megetne t I
{(A) faruction
(Y arvnctic teon by

(C) ovwmonis
(1 fu: o

ERIC ‘ 34

Aruitoxt provided by Eic:



Elrcrromnpnet
(A) currcat
(%) voltrrce
()

138.

Tnduct Lo

77.01.00.00.A2-2

ism iz the nroduction of @ uwrpnctic field Laos

flow tlroust.
FCrons

conductnr

divider

o throug: Yoo ity
(1) cencrator
%0 The Sdrcction »f currint, "law {0 f{yonm:
{(£) »noitive te a0 iti o
() »ozitive 1o nrcetis o
(C)Y nesetive to aocitive
(D) nepstive to negertive
140, The nolfr siorked with » cucstion arvic:
(A) is 2 north nole
() i< 7 south nol~
{C) h»s no nmolerity o
(Y ic non-marnetic 7
+4=—

141, A coil of 1(C
nf cruzl
(A) ¢ A
(B) 2 A
(c) A

(M &

N L

A

direction
rulecs of
the moto
the righ
The oone
ttie deflt

w

3420 Elrctromopnet
(£)
(1)
flowing
the
aointo

the rcti
lines of

(C)

(D)

O

ERIC

Aruitoxt provided by Eic:
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con
1 rule
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ator r

the maencetic ficld around o wire

vent icnel current {low,

corrying -
found withz:

curreat, ucisce

con bhe

rule
1

ORI

vl

ksl

induction is:
of electrones
which

ic

conauc
n o clegcrric

thiroush
Aroduced oeoe
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77.01.08.03 (countinued)
144. Cne factor :hat detcrmines the smount of induccd el is thes:
(A) nolority of the magnet
(v} strenyth af marnciie ficl-
(CY pred of relrtive mation of the weynetic fic
(1) Tenpthy of the moenntic (i
a5 . Referriang to the vice o»f e Telft=tend yule Torv poncrstors, wlich of the
following indicater che ficlc of [lur?
(A) center fingeor
(2 thuaw
(C) firzt fingper
(:J) Rand
146, Electrons will {flow {rom:
(A) A to B
(3)Y B to A
(CY € to B
(D) D to C
D
147. In any circuit a decrease in applied voltage will cause /, to:
(A) 1incrasse.
{(B) decrease.
(C) remali~ i+ ~ame.
(D) go to zero.
77.01.23.0¢
148. 1Incductance is the nronerty of & circuit 'hat onnoscs any chomy v in circuits
(A) currcnt
(B) length
(C) wvoltagc
(D) wvolority
149. What does a change [ civeuit current nroduce that onreses this <l e’
(A) chenpe in nolrrity
(1Y nacuetic [Loly
(C) positive chauve
(D) wvoltage
h ] ‘.?
O L;G

ERIC

Aruitoxt provided by Eic:
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77.01.08.04 (continued)

150. Lenz's law is the basis for explaining the property of:
(A) series resistance
(B) current
(C) flux density
(D) inductance

151. 1In parallel, toctal inductance is alwavys:
(A} twice more than the smallest inductor
{B) more than the smallest inductor
(C) the same as the smallest inductor
{D} 1less than the smallest inductor

152. A& parallel inductive circuit with one inductor of 100 mH and one of 25 mH
would have an Lag of:
{(A)  12.2 mA
() 17.5 mH
(C) 50 mH
(D) 7.2 mH

77.01.09.01

153. To increase induction between two coils:
(A) use low permeability core material
(B) decrease space between coils
(C) connect them
(D) decrease ccil turns

154. Compare these two circuits. In which is inductance present?
(A) circuit a only
(B) both circuits
(C) neither circuit

(D) circuit b only

PO AN OO A

l s A L} S R

1 <

-_-A-r— L .c,: L

<

| ~ :

L J

a b

155%. During current rise the polarity of the cemf always:
(A) reverses the source emf
{B) assists the source emf
(C) follows the source emt
(D) opposes the source cmt
O

ERIC

s ;

e
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77.01.09.02 {contiuned)

156. wWhat values are represented by the graph below when a DC LR circuit 1is
energized?

(a) Vg curve B: I curve B 100% __——W
(B) Ej, curve A; Vp curve b ( A
80% T —
() Vg curve A; E curve B
(p) cemf curve A; I curve A 80% H—N—- l

40% ¢t

20%

7o Ty T2 73 T4 s
157. When an LR circuit is first energized, which of these guantities is maximum?
(p) voltage across resistor
(R) current
(C) cemf
(D) watts
77.01.09.03
158. A circuit time constant is determined by the formula:
() TC = R + L
(B) TC = R
L
(Cy TC =1,
R
(. TC — PL
159. The greatest increase cr decrease in current takes place duriig the:
(A) third TC
(BY second TC
{cy first TC
(py fourth TC
160. For practical purposes five time contants are required to reach Ipax.

(A) of equal time

(B) inversely proportional to comt
() varied as current varioes

(D) proportional ta applicd voltage

ERIC 28

Aruitoxt provided by Eic:
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77.01.09.03 (continued)

161. The time constant of an LR circuit containi:g an inductcr of SO mH and a
resistor of 5 K onmsg ia:
(A} 10 msec
(B) 0.01 sec
(C) 10 sec
(D) 10 usec

162. Which of the following combinaticns will have the greatest time constant?
(A) R = 50 ohms I, = 500 mH
(B) R = 100 ohms L = 10 uH
(C) 1 = 100 mH R = 100 ohms
() 1 10 H R =1 ohm

77.01.10.01

163. Two metal plates separated by a non-conductor is an example of a(n):
(a) inductor
(B) resistor
(C) capacitor
{D) generator

164. Energy is stored in a capacitor in the elcoctrostratic field through the:
(A) dielectric
(B) plates
(C) conductors
(D) leads

165. Electrostatic lines of force:
{(A) are invisible
(B) form closed loops
{(C} are polarized from negative to positive '
(D) move from North to Socuth

166. When a capacitecr is charged. the bound electrons in the dielectric:
t8&) move om0 - to + charged plates
(B: have “reir orbits distorted
(Cy move irxouin - £ ~ char. d plates

(D) are not affected Ly the harged plates

167. The ecnergy usced to create an olectrostatic field through the diclectric in
a capacitor is recovered whens
{A)  the capacitor charges
{B) the elecctrons are permittoed to return to theiv normal positions on
the plates
() «current flows between the plates
(D) a voltage source is connected across the plates

77.01.1C.02

l68. The property of a circuit that opposes a change in voltage is called:
(A} capacitance
(B) resistance
(< inductance
(D) current
Q .
ERIC 29

Aruitoxt provided by Eic:
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77.01.10.02 (continued)

169. In a given capacitor, changing the dielectric to one that has a greater
dielectric constant will nave what c¢ffect on its capacitance?
(A) increase
(B)Y decrease
{C) no change
(D) decrease by one-half

175, The capacitance of a capacitor is:
(A)Y directly proportional to the plate area
(B} inversely provortional to the plate area
(CY equal to the sgquare of the plate area

(D) equal to the square root of the plate area

171 Since a capacitor reacts to a voltage change by producing a cemf, a
capacitor is said to be:
(A) inductive

() reactive
(C) electromagnetic
(D) resistive

172. Polarity must be observed in the wiring connection of what Xind of capacitors?
(A) trimmer
(B) ceramic
(C) electrolytic
{D) wvariable

77.01.10.03

173. The total capacitance in the cirucuit below is:
(A 12 uF
(B) 1.2 uF -———“——‘—9}
(C) 3 ur [ 3 uF
D 0.3 ufF
(D) ;&; 6 #F-W-
3 ufF
‘ RS | 4
AN
174. Determine the total capacitance in the circuit pelow:
() 1.0 u¥
(B} 1.2 uF . .
(C) 6.0 uF
(D) 0.5 u¥F
—~ — 0.3 u¥ ==

- 0.2 uF .T- -—-1

ERIC

Aruitoxt provided by Eic:

AN
-
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77.01.10.03

175. The total capacitance of the circuit below is:
() 0.5 wp

(B) 10 uF -
(C} 5 uf I l
(D) 20 uk L
—- 10 uF_T__ 10 ,uF\-L’
1

1
i
1
i
[

—r

176. What is the total capacitance of the circuit below?
(A) 4.67 pF

(B) 1.63 pF A}
(C) 11 pF I
(D) 5 pF 2 pF
L 8 pF =~ 6 pf ‘_-:f:.

177. What is the total capacitance of the circuit below?

() 90 pF
(B) 5.45 pF A}
(C) 9.23 pF /1
(D) 60 pF 30 pF
ade [ S
- 20 pF < 20 pF o=~
20 pF
I(
AN
77.01.10.01%
178. Displacement current is che current thatt flows in a capcitive circuit

when the capacitor is:

{A) charging only

(B) both charging and discharging
() shorted

(D) <discharging only

179. 1In a RC circuit, the capacitor requires an amount of time to become fully
charged because the charging current is limited by:
(A) resistnace
(8) emf
(Y < acitanece
(D) inductance
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77.01.10.04 {continued)

180. If the resistance is doubled in a series RC circuit, the time constant
will:
(A) decrease by 63.2% of ivs original value

(B) decrease by half
{C) decrease slowly
(D) double

181. Determine the value of voltage across the capacitor at the end of two time
constants of discharge. The capacitor had 100 V across its plates when
discharge started.

() 86.5V

(B) 13.5 v

(c)y 5.0V

(D) 95.0 V - _A-__U—L

. 10k

~,
pS
1 5 uF:i:

182. During discharge after 3 time constants, what is the value of current in
the circuit below? The capacitor was fully charaed before discharge started.
(pYy 1.0AR ,
(B) 0.1 A
(C)y 1.9 A e
(by 0.2 ~
25 Q
100 v "~

T 2 uF ==
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Fite Code: __77-01.01.00.A2-1

Date Putilished: ___9/10/75

Mountain-Piaoos Fducation &
Foeonanue Developimient
Program, b

Learning EBxperience Guicde

UNIT: CURRENT

Cilaspoow AT Montanae HH 20

RATIONALE:

Current is a basic eiectrical property. Understanding current is essential to
understanding direct current (DC) circuits.

PREREQUISITES:

Same as the Course (see Course LEG)

OBJECTIVES:

Given a student unit booklet, complete exercises about electrical current that
enable you to identify and explain the theoretical characteristics of electricity
(empha5121ng curvent flow), use mathematics to determine current flow for direct
current series circuits and identify the ammeter, its purpose and method of use.

RESOURCES :

Printed Materials

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 1: Current--,

prodress tests,). Paul E. T?eJo Westinghouse Learning Corporation, New York,
New York, 1972.

GENERAL INSTRUCTIONS:

You have been " ~:3."ibed into zhe first unit of this course. The activities that
you pevform will be assigned cne at a time. A LAP will give you directions for
each activity. Read the LAP and follow the procedure and directions given.

When you finish the performance activities for the unit, you will be given a unit

test as stated in the "Evaluation Procedures" for post testing. arvter successful
completion of the unit test, th= next assigned unit for the course is begun.

PERFORMANCE ACTIVITIES:

.01 The Electron

.02 Electron Movement

.03 Current Flow

.04 Measurement of Current
.05 The Ammeter

47

]:R\(hc1pa1 Author(s): P. Hoggatt, L. Leland and B. Vetter
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EVALUATION PROCEDURE:

The student takes a progress test about the major corcepts and procedures presented
in the unit activities.

Successful completion is correctly answering at least 80% of the test items.

FOLLOW-THROUGH :

After completing this unit guide, begin with the first assigned Learning Activity
Package (LAP).




e Code. 77.01.01.01.A2-0

Date Published: 8/10/75

Mountain-Plains FEducalion &
Feonome Development
Program, Ine.

tilaspow AP B, Montana 592031

Learning Activity Package

Student:

Date:

PERFORMANCE ACTIVITY: The Electron

OBJECTIVES:
Give a diagram of an atom, label the components (electron, proton and neutron}.
Explain the interrelationships of the components in an atom.

Recognize that matter varies by differing arrangements of the components in
the atom.

EVALUATION PROCEDURE:

Student is to score at least 80% or the unit test for auestions pertaining to
this performance activity.

RESQURCES :

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 1: Current--),
Trejo.

PROCEDURE :

1. Read pages 2-3 in Unit I, DC Circuits.

2. Answ=r questicrs within the chapter.

()

Proceed .o next LAP.

Principal Author(s): P. Schuster, B. Vetter
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Date Publishcg/lo/75

Muountain-Plains Fducation &
Economiv Development
Program, inc.

d Glaspow AFB, Montuna 59231

Learning Activity Package

Student:

[ate:

PERFORMANCE ACTIVITY: Electron Movement

0BJECTIVE:

Recognize a statement that explains the theory of electron movement.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES:

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 1: Current--),
Trejo.

PROCEDURE :

1. Read pages 9-16 in Unit 1, OC Circuits.

2. Answer questions within the chapter.

3. Procead to next LAP.

Principal Author(s): P. Schuster, B. Vetter
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Bare Published:9/10/75

b 1
4 Mountain-Plans Fducation &
Fconoumie Development

Praogram . tne,

Glaspow A FH, Montuna 59231

Learning Activity Package

o s
Studsnt:
Date:
PERFORMANCE ACTIVITY: Current Fiow
OBJECTIVES:

Identify the methods of controlling the direction of electron drift.

identify simple circuit schematics and symbols. (power, source, switch,
load and conductor)

EVALUATION PROCEBURE:

Student is to score at least 80% on the unit test for questions pertaining to
this performance activity.

RESQURCES:

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 1, Current--),
Trejo.

PROCEDURE :
1. Read pages 17-24 in Unit 1, DC Circuits.
2. Answer questions within the chapter.

3. Pruc=eed to nex LAP.

Principal Author{s): P. Schuster, B. Vetter
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. /
I Date Published: 9/10/75
Mountain-Plains FEducation &
Economie Development
Program, Ine.

(taspgow AFHB, Maontana 53201

Learning Activity Package

Studsnt:

Date:

PERFORMANCE ACTIVITY: Measurement of Current

OBJECTiIVE:

Calculate the quantity of current fiow in a given series direct current circuit,

EVALUATION PROCEDURE:

Student is %o score at least 80% on the unit test for questions pertaining to
this performance activity.

RESOURCES:

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 1: Current--),
Trejo.

PROCEDURE :

1. Read pages 25-35 in Unit 1, DC Circuits.

2. Answer questions within the chapter.

3. Proceed to next LAP.

Principal Author(s): P. Schuster, B. Vetter

<
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l Date Published 0/ L2/ 79

Mountuin-Pluins Fducation &
Econamic Development
Prodram, lac, -

Learning Activity Package

Glasgow AFHB, Montunn 59231

Studant:
Date:
PERFORMANMCE ACTIVITY: The Ammeter
OBJECTIVE:

Recognize the procedures for the proper use of an ammeter.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining to
this performance activity.

RESQURCES:

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 1:
Current--, progress test), Trejo.

PROCEDURE:

1. Read pages 36-40 in Unit 1, DC Circuits.

2. Answe~ guestions within the chapter.

3. Take the unit progress test.

Principal Author(s}: P. Schuster, B. Vetter

>3
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Date Published: __9/10/75

Mountain-Plans Fduration &

Feovanue Developiment
Propram, e,

Learning Expericnce ©Guicde

Cilaspow AN Nontans Sl

UNIT: VOLTAGE

RATIONALE:

Yoltage is a basic electrical property. This information -s needed to understand
direct current (DC) circuits.

PREREQUISITES:

Unit: Current

OBJECTIVES:

Given a student unit booklet, a student handbook, equipment and an experiment
work station, complete exercises and prescribed experiments about measuring
potential differences (voltage) that enable you to identify theoretical and
practical characteristics of electromotive force (voltage), calculate voltage
output for various sources, and identify the voltmeter, its purpose and method
of use.

RESOURCES :

Printed Materials

DC Circuits, An Individualized Approich to Electronics (booklet--Unit 2: Voltage--,
student handbook, progress tests). Paul E. Trejo, Westinghouse Learning Corporation,
New York, New York, 1972.

Equipment

Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, Model
BG850A/C, Brodhead-Garrett, Sacramento, California.

Yolt-ohmmeter
(3) 1.5 volt dry cells

GENERAL INSTRUCTIONS:

You have been prescribed into the second unit of this course. The activities that
you perform will be assigned one at a time. A LAP will give you directions for
each activity. Read the LAP and follow the procedure and directions given.

When you finish the performance activities for the unit, you will be given a
unit test as stated in the "Evaluation Procedures" for post testing. After successful
completion of the unit test, the next assigned unit for the course is begun.

"9 -ipal Author(s): P. Hoggatt, L. Leland and B. Ve‘ter
£ 54
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PERFORMANCE ACTIVITIES:

.01 Electromotive Force and Voltage
.02 The Battery
.03 Measuring Voltage

EVALUATION PROCEDURES:

The student takes a progress test about the major concepts and procedures presented
in the unit activities.

Successful completion is correctly answering at least 80% of the test items.

FOLLOW-THROUGH :

This guide gives you an overview of the unit. Your instructor is available to
answer questions you may have.

Please begin with the first assigned LAP in this unit.
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Provram, o,

Learning Activity Package
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Student:

Date:

PERFORMANCE ACTIVITY: Electromotive Force and V¢ '‘age

ORJe .  VES:

Identify terms, definition of terms, and symbols related to a difference of
potential.

Matnematically expresses differences of potential.

EVALUATION PROCEDURE:

Student is to score at Teast 80% on the unit test for questions pertaining to this
performance activity.

RESOURCES :

DC Circuits, An Individualized Approach to Electronics {booklet--Unit 2: Voltage--),
Trejo.

PROCE DURE :

1. Read pages 3-11 in Unit 2, DC Circuits.

2. Answer questions within the chapter.

3. Proc.zd to nexti LAP.

Principal Author(s): P. Schuster, B. Vetter
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Student:

Date:

PERFORMANCE ACTIVITY: The Battery

OBJECTIVES:

Identify the composition and char«cteristcics of a dry cell battery.

Make applied voltage calculations for combinations of cells and batteries
in given series and parallel circuits.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining to
this performance activity.

RESOURCES::

DC Circuits, An Individualized Approach to Electronics {hbooklet--Unit 2: Voltage--),
Trejo.

PROCEDURE :

1. Read pages 12-18 in Unit 2, DC Circuits.
2. Answer questions within the chapter.

3. Proceed to rier® LAP.

Principai Authorl(s}): P. Schuster, 8. Vetter
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Frogram, lne.

Learning Activity Package

Student:

Date:

PERFORMANCE ACTIVITY: Measurina Yoltage

OBSECTIVES:
Determine potential difference in given circuits.

[dentify how to properly connect a voltmeter.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining to
this performance activity.

RESOURCES:

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 2: Voltage--,
student handbook, progress tests), Trejo.

Electricity/Electronics, "C" Cast-Combination Learning Unit - Portable, Model
8G850A/C, Brodhead-Garrett.

Volt-ohmmeter

1.5 volt dry cells

PROCEDURE :

1. Read par:: 9-23 in Unit 2, NDC Circuits.

2. Answer questions within the chapter.

3. Complete experiments 2, 2 and 4 in the student handbook.

4. Take the unit progress test.

Principal Author(s): P. Schuster, B. Vetter




Fiie Code: _77.01.03.00.A2-1

Date Published: __9/10/758

Mountaimn-Planms Foucation &
Feonanoe Develapnient

Proveeane, Tos

leerning Expericnce Guids

Byl

Claspow AP Moo

UNIT: FKESISTANCE

RATIONALE :

Resistance is an electrical property. Current. flow and electromotive force is
essential to comprehend understanding the relationships between resistance,

characteristics of direct current circuits.

PREREQUISITES:

Unit: Voltage

OBJECTIVES:

Given a student unit booklet, a student handbook, equipment and an experiment
work station, complete exercises and prescribed experiments about resistors

and resistance that enable you to identify and explain the theoretical and
practical characteristics of resistance and resistors, calculate the resistance
of electrical conductors, and identify the ohmmeter, its purpose and method of
use.

RESOURCES :

Printed Materials

BC Circuits, An Individualized Approach to Electronics (booklet--Unit 3: Resistance--,,
student handbook, progress tests). Paul E. Trejo, Westinghouse Learning Corporation,
Mew York, New York, 1972.

-uipment

Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, Model
BGB50A/C, Brodhead-Garrett, Sacramento, California.

Volt-ohmmeter
(4) 1.5 volt cells

GENERAL INSTRUCTIONS :

You have been prescribed into the third unit of this course. The activities that
you perform will be assigned one at a time. A LAP wil] give you directions for
fach ectivity. Reacd the LAP and follow the procedure and directions given.

When you finish the performance activities for the unit, you will be given a unit
test as stated in the "Evaluation Procedures" for post testing. After successful
completion of the unit test, the next assigned unit for the course iz begun.

IERjkjcipal Author{s): P. Hoggatt, L. Leland and B. Vetter
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PERFORMANCE ACTIVITIES:

.01 Characteristics of Resistance
.02 Resistors

.03 Resistor Codes and Values

.04 The Ohmmeter

EVALUATION PROCEDURES:

The student takes a progress t. t t* major concepts and procedures presented
in the unit activities.

Successful completion is correctly answering at least 80% of the test items.

FOLLOW-THROUGH:

After reading this guide, proceed to the first assigned LAP.

If you have any questions, consult with your instructor.

60
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PERFORMANCE ACTIVITY: _ Cheracteristics of Resistance

OBJECTIVES:

Describe resistance, conductor and insulator.

Define the ohm.

Calculate the resistance of a conductor.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining to
this performance activity.

RESOURCES :

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 3: Resistance--).
Trejoc.

PROCEDURE :

1. Read pages 3-12 in Unit 3, DC Circuits.

2. Answer guestiors within the chapter.

3. Proc=~d to net LAP.

Principal Author(s): P. Schuster, B. Vetter
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PERFORMANCE ACTIVITY: Resistors
OBJECTIVES:

Identify the kasic types oT resistive material.
Describe types, functions, characteristics andg structure of various resistors.

Identify schematic symhols for resistors.

EVALUATION PROCEDURE:

Student is tc score at least 80% on the unit test for questions pertaining to
this performance activity.

RESOURCES :

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 3:
Resistance~--), Trejo.

PROCEDURE :

1. Read pages 13-20 in Unit 3, DC Circuits.

2. Ansyor questic.s within the chapter.

3. Procead o next Lar.

Principal Author(s): D. Schuster. B. Vetter
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PERFORMANCE ACTIVITY:  Resistor Codes and Values

OBJECTIVES:
Use the color and alpha-numeric code to encode and decude resistance values.

fdentify the type of resistor given a drawing or schematic symbo:l.

EVALUATION PROCEDURE:

Student is to score at least 804 on the unit test for questions pertaining
to this performance activity.

RESOURCES :

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 3:
Res1stanbe-47 Trejo.

PROCEDURE :

1. Read pages 21-29 in Unit 3, DC Circuits.

2. Answer questions within the chapter.

(98]

Proceed to next LAP,

Principal Author{s): P, Schuster, B. Vetter
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PERFORMANCE ACTIVITY: The Ohmmeier

CBJECTIVES:

Identify the parts cof an ohmmeter and their function.

[dentify correctly connected multimetar given circuit diagrams.
Calculate specific resistence readings identified on given simple

circuit diagrams.

EVALUATION PROCEDURE:

Student is to score at 1east 80% on the unit test for guestions pertaining
to this performance activity.

RESQOURCES:

OC Circuits, An Individualized Approach to Electronics (booklet--Unit 3:
Resistance--, student handhook, progress test), Trejo.

Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, Model
BG3504A/C, Brodhead-Garrett.

Volt-ohmmeter

1.5 volt dry cells

PROCF DURE :

1. Reed pages 30-39 in Unit 3, DC Circuits.

2. Answer questions within the chapter.

(@8]

Complete experiuient 5 in the student handbook.
NOTE: See instructor for any questions or problems.

4. Take ihe unit progress test.

Principal Author{s): P. Schuster, B. Vetter
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UNIT: MEASURING VOLTAGE AND CURRENT IN SERIES CIRCUITS

RATIONALE

It is important that a service person interpret meter readings to determine if
a circuit is operating according to specifications.

PREREQUISITES:

Unit: Vcltage

OBJECTIVES:

Given a student unit bookiet, a student handbook, equipment and an experiment
station, complete exercises and prescribed experiments that enable you to
identify and explain theoretical and practical characteristics of DC circuits.

Measure electrical current and voltage in direct current series circuits, using
a multimeter.

RESOURCES :

Printed Material

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 4: Measuring
Voltage and Current in Series Circuits--, student handbook, progress tests). Paul
E. Trejo, Westinchorce _earnirg Corporation, New York, New York, 1972.

Equipment

Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, Model
BGB5CA/C, Brodhead-Garrett, Sacramento, California.

Volt~ohmmeter
(4) 1.5 volt dry cells

GENERAL INSTRUCTIONS:

You have been prescribed intoc the fourth unit of this course. The activities that
you perform will be assigned one at a time. A LAP will give you directions for
each activity. Read the LAP and follow the procedure and directions given.

PRINCIPAL AUTHOR(s): P. Hoggatt, L. Leland and B. VYetter

O
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General Instructions: {(continued)

When vou finish the performance activities for the unit, you will be given a unit
test as stated in the "Evaluation Procedures" for post testing. After successful
completion of the unit tests, the next assigned unit for the course is begun.

PERFORMANCE ACTIVITIES:

.01 Measuring Current in a Series Circuit
.02 Measuring Voltage in a Sevies Circuit
.03 Measuring DC Voltage with a Multimeter

EVALUATION PROCZDURE:

‘ogress test about the major concepts and procedures

The student rake pt
the unit activities.

presented in

Successtul completion is correctly answering at jeast S0% of the test items.

FOLLOW-THROUGH :

Proceed to the first assigned LAP. Foliow the directions given in the LAP,
Your instructor will assist you if needed.
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PERFORMANCE ACTIVITY: Measuring Current in a Series Circuit

OBJECTIVES:
Identify series circuit schematic diagrams.
Calculate the current flow at various points in a series circuit.

Identify the correct setting for the multimeter function and range switches
Tor a given type of measurement.

Read current values from graphically presented multimeters.

EVALUATION PROCEDURE:

Student 1s to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES:

DC Circuits, An Individualized Approachi to Electronics (booklet--Unit 4:

Mpacur1ng Voltage and Curvant in Series Circuits--), Trejo.
PROCEDURE :
1. Read pages 3-17 - Unit 4, DC Circuits.

2. Answer questions wWithin the chaglor.

3. Proceed to next LAP.

Principal Author!s): P. Schuster, B. Vetter
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PERFORMANCE ACTIVITY: _ Measuring Voltage in a Series Circuit

OBJECTIVES:

Determine where voltage drops will occur in given series circuits.

Calcuiate voltage drop across identified elements in series circuits.

EVALUATION PROCEDUKE :

Srudent is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES:

DC Circuits, An Individualized Approach tc Electronics (bookiet--Unit 4:
Measuring Voltage and Current in Series Circuits--), Trejo.

PROCEDURE :

1. Read pages 18-26 in Unit 4, DC Circuits.

2. Answer questions within the chapter.

3. Proceed to next LAP.
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PERFORMANCE ACTIVITY: Measuring CC Voltage with a Multimeter

0BJECTIVES:

Identify the procedures for connecting, using and reading a volt-ohmmeter.

Connect and use voit-ohmmeter to determine direct current voltages in given
series circuits.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining to this
performance activity.

RESOURCES:

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 4:
Measuring Yoltage and Current in Series Circuits--, student handbook, progress
test), Trejo.

Electricity/Electronins, "C" Case-Combination Learning Unit - Portable, Model
BGAS50A/C, Crodhead-Garrett.

Voit-ohmmeter

1.5 volt dry cells

PROCEDURE .

1. Read pages 27-35 in Unit 4, DC Circuils.

2. nswer auestipns within the chapter.

3. fComplete experiment 6 in the student handbook.

NOTE: See instructor for any questions or problems.

4. Take the unit progress test.

Principal Author(s): P. Schuster, B. Vetter
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Learning EBxpericnce Guide

UNIT: RELATIONSHIPS OF CURRENT, VOLTAGE AND RESISTANCE

Knowledge about the effects of changing electrical properties and their
relationships in circuits will provide logic for troubleshooting and circuit
diagnosis.

PREREQUISITES:

Unit: Measuring Voltage and Current In Series Circuits

OBJECTIVES:

Given a student unit booklet, a student handbook, equipment an an experiment
station, complete exercises and prescribed experiments that enable you to identify
and explain relationships of voltage, current, resistance and power, using the
power formula and Ohm's Law; calculate electrical power; and use the comparison
table and multimeter troubleshooting methods for direct current series circuits.

RESOURCES:

Printed Materials

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 5: Relation-
ships of Current, Voltage and Resistance--, student handbook, progress tests). Paul
E. Trejo, Westinghouse Learning Corporation, New York, New York, 1972.

Fquipment

Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, Model
BGE50A/C, Brodhead-Garrett, Sacramentc, California.

Requlated power supply
Volt-ohmmeter

GENERAL INSTRUCTIONS:

You have been prescribed into the fifth unit of this course. The activities that
you perform will be assigned one at a time. A LAP will give you directions for
each activity. Read the LAP and follow the procedures and directions given.

Principal Author(s): P. Hoggatt, L. Leland and B. Vetter

O
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General Instructions: (continued)

When you finish the performance activities for the unit, you will be given a
unit test as stated in the "Evaluation Procedures” for post testing. After
successful completion of the unit test, the next assigned unit for the course is
begun.

PERFORMANCE ACTIVITIES:

.01 Relationship of Current to Voltage and Resistance
.02 The Ohm's Law Formula

.03 Power

.04 Internal Resistance

.05 Troubleshooting Series Circuits

EVALUATION PROCEDURES:

The student takes a progress test about the major concepts and procedures
presented in the unit activities. '

Successful completion is correctly answering at least 80% of the test items.

FOLLOW-THROUGH :

If you now have any questions, consult your instructor. Otherwise, you should
proceed to the first assigned LAP.
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Relationsnip of Current to Voltage and Resistance
PERFORMANCE ACTIVITY:

OBJECTIVES:

Identify the proportional relationship of voitage, resistance and current and
write this as a mathematical equation.

Use the proporticnal relationships to determine how a change in one electrical
nproperty affect the others (voltage, resistance or current

EVALUATION PROCEDURE:

Student is to score at Teast 80% on the unit test for questions pertaining to
this performance activity.

RESOURCES :

DC Circuits, An Individualized Appronach to Electronics (booklet--Unit 5:
Relationships of Current, Voltage and Resistance--), Trejo.

PROCEDURE :

1. Read pages 3-9 in Unit 5, DC Circuits.
2. Answer gquestions within the chapter.

3. Prcceemd ta next AP,

Principal Author(s): P. Schuster, B. Vetter
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PERFORMANCE ACTIVITY: The Ohm's Law Formula

OBJECTIVES:
State the Ohm's Law and write it as a mathematical formula.

Calcutate the unknown values of either voltage, resistance or current
using the Ohm's Law Formula when given series circuit schematic drawings.

EVALUATION PROCEDURE :

Student 1s to score at least 80% on the unit test for questions pertaining to
this performance activity.

RESOURCES:

DC Circuits, An Individualized Approach to Electronics (booklet--Unit §:
Relationships of Current, Voltage and Resistance--), Trejo.

PROCE DURE :

1. Read pages 1-22 in Unit 5, DC Circuits.

2. Answer questions within the chapter.

3. Pruczed to rext 'AP.

Principal Author(s): P. Schuster, B. Vetter




File Code: _77.01.05.03.A2-0

’ Date Published: 9/ 11/75

Mountain-Plains Eduration &
Feonamie Development
Proyram, ine.

Glasgow AFB, Montana

H9231

Learning Activity Package

Studant:

Date:

PERFORMANCE ACTIVITY: _ Power

OBJECTIVES:
Define electrical power and write the mathematical formula for electrical power.
Calculate the unknown values of either electrical power, resistance, voltage or

current using the electrical power formuias and Ohm's Law when given series
circuit schematic diagrams.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESQURCES:

BC Circuits, An Individualized Approach to Electronics (booklet--Unit 5:
Relationships of Current, Voltage and Resistance--), Trejo.

PROCEDURE -

1. Read pages 24-32 in Unit 5, DC Circuits.

2. Answer quections within the chapter.

3. Procewit *L aaxt LAP.

Principal Author(s): P. Schuster, B. Vetter
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PERFORMANCE ACTivITY: __Internal Pesistance

OBJECTIVES:
Identify the symbol for internal resistance.

Identify the effect of, state how to determine and caiculate the internal
resistance for given series circuits.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining to
this performance activity.

RESOURCES:

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 5:
Relationships of current, Voltage and Resistance--), Trejo.

PROCEDURE :

1. Read nages 33-38 in Unit 5, DC Circuits.

2. Answer questions within the chapter.

3. Praee

D

d to nest LAP.

Principat Author(s): P. Schuster, B. Vetter
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Troubleshocting Series Circuits

PERFORMANCE ACTIVITY:

j&]

BJECTIVES :

Complete comparison tables for given series civcuits.
Use comparison tables tc identify circuits problems.

Identify the function of a series circuit protective device.

EVALUATION PROCEDURE:

Student ic to score at least 80% on the unit test tor questions pertaining to
this periormance activity.

RESOURCES :

DC Circuits, An Individualized Approach to Electronics (booktet--Unit 5:
Pelaticnships of Current, Voltage and Resistance--, student handbook, progress
test), Trejo.

Electricity/Slectronics, "C" Case-Combination Learning Unit - Portable, Model
BGBECA/C, Brodhead-Garrett.

Volt-ohmmeter
Requlated power supply

PROCEDURE :

1. Read pages 39-47 in Unit 5, DC Circuits.

2. Answer questions within the chapter.
3. Complete experiment 7 in the student handbook.
MOTE: See iastructor for any questions or probleins.

4. Take the unit proyress test.

Principal Auther(s): P. Schuster, B. Vetter
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UMIT:  PARALLEL CIRCUITS

RATIONALE::

Understanding the concept and use of parallel circuits is vital to a repairman
because parallel circuits are used in electronic devices.

PREREQUISITES:

Unit: Relationships of Current, Voltage and Resistance

OBJECTIVES:

Given a student unit booklet, complete exercises that identify and explain
relationships of current, power, resistance and voltage.

Use the power formuia and Kirchhoff's Law to calculate electrical power.

Use a troubleshooting table.

RESOUCES:

Printed Materials

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 6: Parallel
Circuits--, progress tests). Paul E. Trejo, Westinghouse Learning Corporation,
Mew York, Hew York, 1972,

GENERA' INSTRUCTLONS:

You have beer. prescribed into the sixth unit of this course. The activities that
you perform will be assigned one at a time. A LAP will c¢ive you directions for
each activity. Read the LAP and follow the procedure and diic-tions given.

Wnen you finich the performance activities for the unit, you will be given a
unit test as cstated in the "Evaluation Frocedures" for post testing. After
successful completion »f the unit test, the next assigned unit for the course
is bLegun.

- . ) ! A - - . -
Prinaioal Autnho-fzo: Hoggatt, Lo Lelans ang Do Verie;
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PERFORMANCE ACTIVITIES:

.01 Voltage and Current
.02 Resistance and Power
.03 Troubleshooting Parallel Circuits
.04 Variational Anaiysis

EVALUATION PROCEDURE:

The student takes a progress test about the major concepts and procedures
orasented in the unit activities.

Successful completion i1s correcily answering at least 80% of the test items.

FOLLOW-THROUGH :

If you neve questions ebout this unit, consulf with the instructor. Obtain the
first assigned LAP in this unit and follow the directions given.
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PERFORMANCE ACTIVITY: Voltage and Current

OBJECTIVES:

Identify the general characteristics of parallel circuits.

Identify and use Kircnhoff's Voltage and Current Laws for DC Parallel Circuits.

EVALUATION PROCE DURE :

Student is to score at least 80% on the unit test for questions pertaining
to this perforinance activity.

RESOURCES :

DC Circuits, An Individualized Approach to Electronics {booklet--Unit 6:
Parallel Circuits--), Trejo.

PROCEDURE:
1. PRead pages 3-9 in Unit 6, DC Circuits.
7-

Answer guestions within the chapter.

2
2

Deaceed to next LAY,

-

Principal Author(s): Schuster, 8. Vetter
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PERFORMANCE ACTIVITY: ___Resistance vl Power
N3JETIVES:
Given schematic diagrams of pavaliel circuits with identified circuit

prOD‘"Tiyaﬁ compute resistance and power at various points in the
circuits and ftotaid circult resistance and power.

Given waricus schematic diagrams dstermine which c¢ircuits are electrically
equivalani.

EVALUATION PROCEDURE:

Student 1s to score at least 80% on the unit test for questions pertaining
to this performanca activity.

RESOURCES :

OC Circuits, An Individualized Appyoach to Electronics {booklet--Unit 6:
Parailel Circuits--}, Trejo.

PROCEQURE :

1. Read pages 10-24 in Unit 6, DC Circuits.

2. Answor cuestio, within the chapter.
3. Fenceed Uoonext LAY
Principal Authorfs): P. Schuster, B. Vetter

ERIC -
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roubiechooting Paralle ] Circuits

ERFORMANCE ACTIVITY: |

0BJELTIYFS:

Betermine the effect an ozen and shert has on a given paralle’ direct current
circuir.

Calcuizte varicus unknowns (voltage, current, power and resistance) for
given naralie!l direct current civcuits,

cVALUATIGN PROCDURE:

Student is to sccce at least 804 on the unit tast for questions pertaining to
this per;ormance activity.

RESOURCES :

An Individualized Approach to Electronics (bookiet--Unit 6:
r‘mrs-:Y '\~Q s

—;\.

PROCEDURE

1. Sead 20 in Unit 5, DC Tircuits.

2Ees
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PERFORMANCE ACTIVITY: __fariabional Anzlysis

Identify ant des.oribe dependent and indapandant variables in a parailel direct
fecuit

current ClrLu

Lomg variational analysis table for a given parailel c¢ircuit that shows
nho of current, powar, voltage drops and total resistance when varying
trie

vollage or resistance.

EVALUATION PROCEDURE:

Student i¢ to score at least 80% on the unit test for questions pertaining to
this performance activity.

RESQURCES::

OC Circu:ts, An Individualized Appwoa h to Electronics {booklet--Unit 6:
Parallel Circuits--, progress tests), Irejo.

[,y

Rzad pages 31-33 in Unit &, DC Circuits.

2. ArC.er auestiote within the vhapter.

3. Take bLpe unit prodress ifask.
ched A : [ Fuster, §. Yotts
Principal Authoris): . Schuster, §. Vetts:
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RATIONALE :

Most circuits are a combination of series and parallel circuits. This unit will
explain the combined operational relationship.

PREREQUISITES:

Unit: Paraliel Circuits

OBJECTIVES:
Given a student unit booklet, complete exercises that identify and explain the
relationships of voltage and resistance in complex (series-paraliel) direct

current circuits; and identify voltage divider, its purpose and operational
characteristics.

RESCURCES :

Printed Materials

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 7: Serijes-
Parallel Circuits--, progress tests). Paul E. Trejo, Westinghcuse Learning
Corporaticn, New York, few York, 1972.

GENLRAL IMSTRUCTIONS:

You have been prescribed inco the seventh unit of this course. The activities
that you perform will be assigned one at a time. A LAP will give you directions
for each activity. Read the LAP and follow the procedurs and directions given.

When you finish the performance activities for the unit, you will oe given a unit

test as stated in the "Evaluation Procedures" for post testing. After successful
completion of the unit test, the next assigned unit for the course is begun.

PERFCRMANCE ACTIVITIES:

.01 Complex Circuits
.02 Yoltage Reference
.03 Voltage Dividers
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EVALUATION PROCEDURE:

The student takes a progress test aboi the major concepts and procedures
presented in the unit activities.

Successful completion is c¢orrectly answering at least 80% of the test items.

FOLLOW-THROUGH :

After completing this guide, start with the first assigned LAP. Your instructor
Wwill nelp you witi ary questions.
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Complex Circuits

PERFORMANCE ACTiVITY:

OBJECTIVES:

Given a schematic of various series parallel circuits, redraw into simplified
circuit diagrams.

Determine the values needed to complete an analysis table. (This table should
include resistance, current, voltage and power ratings in total and at
variasus pcints in circuits.)

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES:

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 7:
Series-Parallel Circuits--), Trejo.

PROCEDURE :

1. Read pages 3-14 in Unit 7, DT Circuits.

2. Answer questiurz witnin the chapter.

3. “wocead to next LAP.

Principal Author(s}: P. Schuster, B. Vetter
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PERFORMANCE ACTIVITY: Vo'tege Retference
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Identify the schematic symbol for a grounded connection.

Eantain the effects of a grounded connection at various points in a direct
curresnt clircui
talco wve and reccrd voltages with respect Lo ground.

identify where a ground connection should be made to obtain a negative voltage.

EVALUATION PROCEDURE:

Student 1s to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES:

DC Circuits, An Individualized Approach to Electronics (bocklet--Unit 7:
Series Paraliel Circuits--), Trejo.

ROCEDURE :

L. Read pages 19-21 in Unit 7, DC Circuits.

2. Anst. - questions within the cnagnter.

3. Proceed to next LAP.

(g
o
~r
(T
-~

Princspal Authior(s): P. Schuster, B. V
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PERFORMANCE ACTIVITY: __Voltage Dividears

OBJECTIVES:
[dentify a bleeder resistor.

Calcuiate and record the missing infourmation to make a correct circuit when
given an incomplete schematic of a voltage divider network.

Calcuiate current flow through a bleeder resistor under stated conditions.

Draw zne schematic diagram of a voltage divider for given design cenditions.

EVALUATION PROCEDURE:

Student is tc score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES:

BC Circuits, An Individualized Approach to Electronics (booklet--Unit 7:
Series- DaraTT51 Circuits~-, progrecs test), lrejo.

PROCECURE :

1. Reasu pages 20-22 in Unit 7, DC Circuits.

2. Mnswer guestions within the cnaper.

o

Taxke the unit progress test.

Principal Authorls): P. Schuster, B. Vetter
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-;}3 UNIT: MAGNETISM AND ELECTROMAGNETICS

RAT IONALE :

The principles of magnetism and electromagnetics are basic to understanding
electrical devices. Many circuit components use electromagnetism to function.

PREREQUISITES:

Unit: Series-Parallel Circuits

OBJECTIVES:

Given a student unit booklet, complete exercises that identify and expitain the
theoretical and practical characteristics of magnetism and induction in direct
current electrical/electronic circuits.

RESOURCES :

Printed Materials

DC Circuits, An Individualiized Approach to Electronics (booklet--Unit 8: Magnetism

and Electromagnetics--, Precgress tests). Paul E. Trejo, Westinghouse Learning
Corporation, New York, New York, 1972.

GENERAL INFORMAT ION:

You have bee. .rcscribad into tne eighth unit of this course. The activities that
you pe.form will be assigned one at & time. A LAP will give you directions for
each activity. Read the LAP and follow the procedure and directions given.

when vou finish the performance activities for the unit. you will be given a unit

test as stated in the "Evaluation Procedures"” for post testing. After successful
completion of the unit test, the next assigned unit for the course is begun.

PERFORMANCE ACTIVITIES:

.01 Magnetism

.02 Electromagnetism

.03 Electromagnetic Induction

.04 Induction, Inductance and Inductors

GPrincipéﬂ Author(s); P. Hoggatt, L. Leland and B. Vetter
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EVALUATION PROCEDURE:

The student takes a progress test about the major concepts and procedures
presented in the unit activities.

Succassful completion is correctiy answering at least 80% of the test items.

FOLLOW-THRGUGH :

You are now in the eight unit of the D. C. Circuits Course. There are four
LAPs in this unit.

Begin the next assigned LAP.

Q 525)
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PERFORMANCE ACTIVITY: Magnetism

OBEJECTIVES:
Identify characteristics of magnetism.
identily ard devine terms used to describe magnetism.

Exptain magnetic field characteristics and the effect of shielding.

EVALUATION PROCEDURE:

Student is to score at least 807 on the unit test for questions pertaining
to this performance activity.

RESOURCES :

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 8:
Magnetism and Electromagnetics--), Trejo.

PROCEDURE :

1. Read pages 3-13 in Unit 8, DC Circuits.

2. Answer questions within the chapter.

3. Proceed t~ st LAP.

Principal Author(s): P. Schuster, B. Vetter
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, Electromagnetism
PERFORMANCE ACTIVITY:

OBJECTIVES:
Explain characteristics of electromagnetism.
Explain and use the Left Hand Rule for Conductors and Coils.

Identify types and functions of relays and solonoids.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES :

DC Circuits, An Individualized Approach to Electronics (booklet--Unit 8:
Magnetism and Electromagnetics--), Trejo.

PROCEDURE :
1. Read pages 14-22 in Unit 8, DC Circuits.
2. Arswor que.ticons within tne chapter.

3. Procea. .o next LAP.

Principal Author(sj: P. Schuster, B. Vette:
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PERFORMANCE ACTIVITY: Elec troiegne tic Induction

OBJECTIVES:

Identify and define terms used to aescribe induction.

Explain and use the Left Hand Rule for Generators.

State tnres conditions required for electromsgnetic induction.
Describe counter electromotive force.

Describe and apply Lenz's Law.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES :

DC Circuits, An Individuaiized Approach to Electronics (booklet--Unit 8:
Magnetism and Electromagnetics--), Trejo.

PROCEDURT :

1. Pead pages 23-37 in Urit 8, Lo Tircuits.

2. Answer guestions within the chapter.

3. Proceed to next LAP.

Principal Author(s): P. Schuster, B. Vetter
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FERFORMARNCE ACTIVITY: Induction, Inductunce anu Inductors

OBJECTIVES:
Descrit. the characteristics of fiux dens.ty.
Describe the factors that determine inductance and induction in a coil.

Explain tne differences between induction and indiictance.

Determir.> the amount of inductance in a circuit from a given schematic diagrarm.

EVALUATION PROCE:/'RE:

Student 1is tc score at least 80% on the un't test for questions pertaining to
this performance activity.

RESOURCES:

DC Circuits, An Individualized Approach to Electrorics (booklet--tnit 8:
Magnetism and Electromagnetics--, progress test), Irejo.

PROCE DURE :

1. Read pages 38-18 in Unit 8, BDC Civrcuits.

2. Answer . -Tiors within tht chapter.

3. Take the unit progress test.

Principal Buthor(s): P. ’>chuster, B. Vetter
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UNIT: MUTUAL INDUCTION AND RL CIRCUITS

RATIONALE :

An understandirg of mutual induction, RL circuits and time constants is stressed
in this unit. 7his irformation will help you understand now electrical power is
distributed within the circuit. Effectiveness in troubleshooting is increased
when applying this information.

PREREOUISTITES :

Unit: Magnetism and Electrcmagretics

OBJECTIVES:

Given a student unit booklet, complete excvcises that iazatify, explain and mathe-
matically determine the effect that inductance, voltage and resistance have or
induction and RL time constant in electrical/electronic direct current Circuits.

RESOURCES: :

Printed Materials
DC Circuits, An Individualized Approach to Electronics (booklet--Unit 9: Mutual
Induction and RL Circuits--, progress tests). Paul E. Trejo, Westinghouse
Learning Corporation, New York, New Ycrk, 1972.

GENERAL INSTRUCTIONS:

You have been nrezZiiped into che ~inth unit of this course. The activities that
you perform wiil be assignec orne at & time. A LAP will give vou directions for
each activity. Read the LAP and follow the procedure and directions given.

When you finish the p=:formance activities for the unit, you will be given a unit test

as stated in the "Evaluation Procedures"” for post testing. After successful
completion of the uni. test, tne next assigned unit for the course is begun.

PERFORMANCE ACTIVITES:

.01 Mutual Induction
.02 RL Circuits
.03 RL Time Constant

Principal Author(s): P. Hoggatt, L. L2land and B. Vetter

O

o4



Fage 2 '7.01.09.00.A2-1

EVALUATION PROCEDURE:

The student takes a progress test about the major concepts and procedures
presented in the unit activities.

Successful completiorn is correctly answering at least 80% of the test items.

FOLLOW-THROUGH :

Go to the first assigned LAP for this unit.
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Mutual Induction
PERFORMANCE ACTIVITY:

OBJECTIVES

identify the polarity of a series DC circuit the instant the switch is closed.

Given scts of schematic symbols for coils, determine wnich have the greatest
mutuat inductance.

4

Determire Lhe total inductance of a circuit that contains either aiding or
CEpesSing Colin

EVALJATIOHN PROCEDURE:

Student is to score at Tezst 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES

DC Circuits, An Individualized Approach to Electroni.s {booklet--Unit 9:
Mutual Induction and RL Circuits--), Trejo.

PROCEDURE :

1. Read pages 3-14 in Unit 9, DC Circuits.

2. Answer quectiors withir the chapter.

3. rroceed to next LAP.

Principal Author(s): P. Schuster, B. Vetter
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RI. Circuics
PERFORMANCE ACTIVITY: _

identify the chavacteristics of a RL series circuit.

Given a nircuit time decay graph, determine the voltage and current for the inductor
and resistor at various times.

EVALUATION PROCEDURE:

sudent is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES:

DC Circuits, An Individualized Approach to Electronics {booklet--Unit 9:
Mutual Induction and RL Circuits--), Trejo.

PROCEDURE :

1. Read pages 15-22 in Unit 9, DC Circuits.

2. Answer questions within the chapter.

3. Pronead tro oot LAP.

Principal Author{s): P. Schuster, B. Vetter
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PERFORMANCE ACTIVITY: ____ Rl _Tiwe Constaat.

OCJECTIVES:

Tdentify and use tne resistive inductance RL formula for determing time constant.

Given series RL circuits and a universal time constant chart, compute time constants
voitages, currents and resistance at various times.

EVALUATION PROCEDURE :

Student is to score at least 80% on the unit test for questians pertaining to
this performance activity.

RESOURCES::

2C Circuits, An Individualized Approach to Electronics (booklet--Unit 9:
Mutual Induction ard RL Circuits--, progress test), Trejo.

PROCEDURE:

l. Read pages 23-38 in Unit 9, DC Circuits.

Z. Answer questions within the cnapter.
3. Taww wne unit porgress test.
Principal Author(s): P. Schuster, B. Vetter
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RATIUNALE :
Capacitars are basic electronic circuit components. Capacitance is a circuit
c

property. Understanding the property of capacitance will then help you to
diagriose and troubleshoot corvectly.

PREREQUISITES:

Unit: Mutual Induction and RL Circuits

IBJECTIVES:

Giver a student unit booklet, a s-udent handbock, equipment and an experiment
station, complete exercises an’' prescriped experiments that enable you to identify,
explain and mathematically deiermine the effect that capacity, voltage and resistance
have on capacitance and RC time constant in electrical/electronic direct current
circuits.

RESOURGES :

Printed Materials

DC Circuits, An Individualiz=1 Approach to Electronics (booklet--init 10: Capacitance--,
student handbook, progress tests). Paul E. Trejo, Westinghouse Learning Corporation,
New Yorlk, Mew York, 1372,

cauipment

Electricity/Electronics, "C" Case-Combination Learning Unit - Portable, Model
BGBS0OA/C, Brodhead-Garrett, Sacramento, California.

Vacuum tube volt meter

Regulated power supply
Stop watch

GENERAL IMSTRUCTIONS:

You nave been prescribed into the tenth unit of this course. The activities that
you perform will be assigned one at a time. A LAP will give you airections far
eacth activity. kKead the LAP and follow the procedure and directions given.

Principal Author(s): P. Hoggatt, L. Leland and B. Vetter
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fBenerat Instructions:  {continued)

Wnhen vou finish the performa"gg actisities for the unit,

veu will be given a
unit test as stated in the "tvaluation Procadures" tor

nost testing.

.01 The Capacitor

.02 Capacitance

.03 Capacitance Calcuiations
.04  RC Time Constant

EVALUATION PROCEDURES:

o - N - -
The student takes a
4.
A"

progress test aboul the major concepis and procedures
nresented ir it

activities.

Succes:ful completion is corvectly answering ot laast 80% of the test items.

FOLLOW-THROUG

This is the final unit in the D.C. Circuits Course. Tnis course will be the
basis for future application. Please start the first assigned LAP.

ERIC 100
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FERFORMANCE ACTIVIT Tne Lapacitor
DBJELTINES
Identify types of capacitcers and their internal structure.
[de fy the function of a capacitor 1n a series DC circuit.
£ UUATION PRUCEDURE:
Student is to score at least S0% orn the unit test for guestions pertaining
to this performance activity.
RESOURCES :
DC Circuits, An Lnd.v1dua11zed Approach te Electronics {bhooklet--Unit 10:
Capacitiance--), Trejo.
PROCEDURE :
1 Read pages 3-16 in Unit 10, DC Circuits.
2. Answer guestions witiiin the chapter.
3. Prnczed to nest LAP.

Princinel Author(s):

O

RIC
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Aruitoxt provided by Eic:
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Schuster, B. Vetter
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Capacitonce
PERFCAMANCE ACTIVITY: b

OBJECTIVES:

ailven a pictorial of the plates of several capaciiors, determine which as the
greater capacitance.

Identity and use the uni+ and swvinhol for capacitance.

Idertify conditicns in 2 sevies D.C. ¢ircuit that will increase the capacitance
o7 the circuit

EVALUATION PRCCEDURE

Student is to score at feast 80% on the unit test for questicns pertaining
to tiis performance activity.

RESOURCES :

0C Circuits, An Individualized Approach to Eiectrcnics (bocklet--Unit 10:

Capacitence--), Trejo.

PROCE DURE -

1. Rea’ naces 17-70 in iUnit 10, DC Civcuits.

2. ANSWEe Lo~ ONS WLl thne G

3. Proceed 12 naxt LLAP.

) b, Schuster, B. Vetter
Princins! Author(s): ?
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PERFORMANMNCE ACTIVITY: Capacitatce Caiculations

Calculate the ¢o*tal capacitance of a serias D.{. circuit.

EVALUATION PROCEDURE:

Student i 80% on the wnit test {or questions pertaining

D€ Circuits, An Individualized Approach to Electronics (booklet--Unit 10:
Capacitance--), Trejo.

PROCEDURE :

1. Read pages 22-27 in Unit 10, DC Circuits.

2. Answer guesticns within the chapter.

3. Proceed tc .iaxt LAP.

Principal Author(s): P. Schuster, B. Vetter
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PERFORMANCE ACTIVITY: RC Time Constant

OBJECTIVES:

ralculate values for voltage, current and voitage drops at various times
durinc charging or discharging of a capacitor in a series D.C. circuit.

Identify the effect on the RC time constant of a series circuit when the
resictance, capacitance or voltage is incireased.

ldentify zero or maximum values for current, voltage and voltage drops
of a charged capacitor in a series circuit.

EVALUATION PROCEDURE:

Student is to score at least 80% on the unit test for questions pertaining
to this performance activity.

RESOURCES:

DG Circuits, An Individualized Approach to Electronics {hooklet--Unit 10:
Czpacitance--student handbook, progress test), Trejo.

Eiectricity/Electronics, "C" Case-Combination Learning Unit - Portable,
Mode BuJJJA/n, Brodhead-Garrett.

Vacuun Lues Voo T L3y
i

Requiated puwer Supui
S5top wWatch

PROCE DURE

1. Read pages 28-38 in lait 10, DC Civcudt
2. Answser guestions within the chapter.
3. Complete experiement & in the student handbook.

NOTE: See instructor for any questions or problems.

4. Take the unit progress test.

E T(frﬁncipa1 Author{s): P. Schuster, B. Vetter
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